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(54) Toner supply unit and image forming apparatus

(57) The tonersupply unit Is provided with a prevent-

ing unit for preventing toner contamination due to toner

leakage from that sealing valve. A mouth ring of the ton-

er container Is provided with the sealing valve. This

valve Is opened/closed by removing/inserting a nozzle.
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Description

[0001 ] The present invention relates to a toner supply

unit having a toner container loaded detachably on a

main body of the unit such that a toner discharging por-

tion faces downward (in the direction of gravitational

force), In which when the toner container is loaded on

the main body of the unit an Insertion member Is Insert-

ed into the toner discharging portion so as to supply ton-

er through the Insertion member.

[0002] Conventionally, it has been well known that in

an image forming apparatus such as a printer, copier

and the like, a toner container for storing toner such as

a toner bottle, a toner cartridge and the like Is set up on

the main body of the same apparatus and toner is sup-

plied from the container to a developing portion. In this

kind of the toner container, a toner discharging port is

closed with a cap or seal so that upon replacement of

the container, user has to remove that cap or seal. How-
ever, this work causes scattering of toner orcontamina-

tion by toner, therefore user does not like to do such a

work. Thus, since before, various devices and proposal

have been made for user to carry out the replacement

work of the toner container comfortably.

[0003] For example, a toner container provided with

a self-closing valve at a toner discharging port thereof

has been already proposed. Such a toner containercan
be set up in the apparatus without removing the cap or

seal. Fig. 23 of the accompanying drawings shows an
example of the toner container provided with the self-

dosing valve, which the same applicant as this applica-

tion has already proposed.

[0004] Referring to Fig. 23 of the accompanying draw-
ings, a mouth ring 23, in which the tonerdischarging port

is formed of the toner container 20,

Is provided with a seal valve 60 made of non air-perme-

able sponge as the self-closing valve. Slits 65, which

intersect each other substantially in the center, are

formed (n the sealing valve 60. On the other hand, a noz-

zle 40, which serves as an insertion member, Is erected

in a setting portion 50 in the main body of the apparatus

in which the toner container20 is to be set up. When the

toner container 20 is set in the setting portion from

above, the nozzle 40 Is inserted through the slits 65 in

the sealing valve 60. At this time, the slits 65 in the seal-

ing valve 60 are outstretched so as to make firm contact

with an external periphery of the nozzle 40 without any

gap. If the toner container 20 is pulled out of the setting

portion, the outstretched slits 65 return to their original

states by elasticity of the sponge seal 22.

[0005] However, the aforementioned toner container

20 has such a problem that toner leaks from the slits 65
in the sealing valve 22, so that the setting portion 50 is

contaminated. Major reasons for such a problem are as

follows.

[0006] The nozzle 40 is not located In the center of

the sealing valve 60. Moreover, when the nozzle 40 is

Inserted into the sealing valve 60 or removed therefrom,

gap Is generated between the-ellts 65 and the nozzle

40. Moreover, the sealing valve 60 creeps thereby low-

ering sealing effect. In addition, when the nozzle 40 Is

pulled out, toner deposited on the nozzle40 upon setting

* spills out.

[0007] It Is an object of this invention to provide a de-

veloping agent storage container and an image forming

apparatus using the same container, capable of reduc-

ing toner contamination upon replacement and raising

to air-tightness of the container.

[0008] The toner supply unit according to one aspect

of this invention comprises: a toner container that holds

- a toner, the toner container having a toner discharging

portion for discharging the toner; a toner container hold-

« er that detachably holds the toner container In such a

manner that the toner discharging portion faces in a di-

rection of gravity; an Insertion member that is Inserted

into the toner discharging portion while the toner con-

tainer is held by the toner container holder, wherein ton-

er Is filled Into the toner container through the Insertion

member; and a preventing unit for preventing toner con-

tamination due to toner leakage through the self-closing

valve, the preventing unit including a 6eif-closing valve,

provided to the toner discharging portion, which Is

opened or closed by removing or inserting the Insertion

member from/into the toner discharging portion.

[0009] The toner supply unit according to another as-

pect of this invention comprises: a toner container that

holds a toner, the toner container having a toner dis-

charging portion for discharging the toner; a toner con-

tainer holder that detachably holds the toner container

in such a manner that the toner discharging portion fac-

es In a direction of gravity; an Insertion member that Is

Inserted Into the toner discharging portion while the ton-

ercontainer is held by the toner container holder, where-

in toner Is filled Into the toner container through the In-

sertion member, the insertion member having a top sur-

face and an opening on the top surface; and a self-clos-

ing valve, provided to the toner discharging portion,

which is opened or closed by removing or inserting the

insertion member from/into the toner discharging por-

tion.

[0010] The toner supply unit according to still another

aspect of this Invention comprises: a tonercontainer that

holds a toner, the toner container having a toner dis-

charging portion for discharging the toner; a toner con-

tainer holder that detachably holds the toner container

in such a manner that the toner discharging portion fac-

es In a direction of gravity; an insertion member that is

inserted into the toner discharging portion while the ton-

ercontainer is held by the tonercontainer holder, where-
in toner Is filled Into the toner container through the In-

sertion member; and a suction unit having an suction

port in the vicinity of a toner discharging portion of the

toner container held by the toner container holder.

[001 1] The image forming apparatus according to still

another aspect of this invention comprises the toner

supply unit according to the present Invention.
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[001 2] Other objects and features of thle Invention will

become apparent from the following description. The In-

vention will now be described by way of non-limitative

examples with reference to the accompanying draw-

ings, In which:

[001 3] Fig. 1 is a schematic diagram showing an en-

tire structure of an image forming apparatus of the

present Invention.

[0014] Fig. 2 is an explanatory diagram showing an

image forming unit of the image forming apparatus of

Fig. 1 in enlargement.

[0015] Fig. 3 is an explanatory sectional diagram

showing an embodiment of a toner supply unit of the

present Invention.

[001 6] Fig. 4 is an explanatory diagram showing a set-

ting portion of the toner container according to an em-

bodiment of the present Invention.

[001 7] Fig. 5 is an explanatory sectional diagram of a

setting portion in the toner container shown In Fig. 4.

[001 B] Fig. 6 i6 an explanatory diagram for explaining

color non-compatibility of the above-described embod-

iment.

[0019] Fig. 7 is an explanatory diagram of a nozzle

according to other embodiment of the present invention.

[0020] Fig. 8 is an explanatory sectional diagram of

the setting portion using a nozzle of Fig. 7.

[0021] Fig. 9 is en explanatory sectional diagram

showing a state in which the toner container of Fig. B is

set up.

[0022] Fig. 1 0 Is an explanatory sectional diagram of

the toner container according to other embodiment of

the present invention.

[0023] Fig. 11A and Fig. 11 B are explanatory dia-

grams showing a motion of the sealing valve upon re-

moval from/insertion into the toner container.

[0024] Fig. 12 is an explanatory sectional diagram

showing a modification of Fig. 10.

[0025] Fig. 13 is an explanatory sectional diagram of

the setting portion according to further other embodi-

ment of the present invention.

[0026] Fig. 14 is an explanatory sectional diagram

showing toner container setting time of Fig. 13.

[0027] Fig. 15 Is an explanatory sectional diagram

showing a state in which the set toner container of Fig.

131s popped up.

[0028] Fig. 16 Is an explanatory sectional diagram of

the setting portion according to further other embodi-

ment of the present invention.

[0029] Fig. 17 Is an explanatory sectional diagram

showing an opening/closing valve when the toner con-

tainer is not set up.

[0030] Fig. 1 8A and Fig. 1 8B are explanatory section-

al diagrams showing an opening state and a closing

state of the opening/dosing valve according to the mod-
ification of Fig. 16.

[0031] Fig. 19 Is an explanatory sectional diagram of

the nozzle according to further other embodiment of the

present Invention.

[0032] Fig. 20 Is an explanatory diagram of the setting

portion according to further other embodiment of the

present Invention.

[0033] Rg. 21 Is an explanatory diagram showing the

s toner container for preventing buckling of a toner bag.

[0034] Rg. 22 is a perspective view showing the toner

container for preventing buckling of the toner bag.

[0035] Rg. 23 Is an explanatory sectional diagram

showing an example of a proposed toner supply unit

to [0036] Rg. 24 Is an explanatory diagram showing a

problem in the toner supply unit of Rg. 23.

[0037] Embodiment of the present Invention wQI be

described In detail with reference to the accompanying

drawings.

[0038] Rg. 1 1s a schematic diagram showing a color

laser printer which is an example of the Image forming

apparatus of the present Invention. In this color laser

printer, a paper feeding portion 2 Is disposed at the bot-

tom of an apparatus main body 1 and an image creating

2° portion 3 is disposed above it The Image creating por-

tion 3 includes a transfer belt unit disposed such that it

is Inclined with its paper supplying side down and Its pa-

per discharging side up. The transfer belt unit 8 has an

endless transfer belt 6a, which is applied on plural belt

?5 wheels, that is, belt wheels 4 in this example, and four

image creation units 4M, 4C, 4Y, 4Bk for magenta (M),

cyan (C), yellow (Y) and black (Bk) are disposed In par-

allel on a traveling side above the transfer bett 8a.

[0039] Rg. 2 is an explanatory diagram indicating an
& enlargement of some portion of an (mage creation unit

4. As shown in Fig. 1 and Fig. 2, the respective image
creation units 4M, 4C, 4Y, 4Bk each Includes a photo-

conductor drum 6 as each of their Image carriers. The
photoconductor drum 5 is rotated In a clockwise direc-

ts tion by a driving unit not shown. Around the photocon-

ductor drum 6 are provided an electric charging roll 6,

which Is an electric charging unit, an optical writing por-

tion which carries out write with laser beam by means
of an optical writing unit 7, a developing unit 10, which

40 is a developing unit, and a cleaning unit 9, which Is a
cleaning unit. The developing unit 10 Is a two-compo-

nent developing unit composed of toner and carrier, to

which toner corresponding to an amount of consumed
toner is supplied from a toner container 20 by means of

<5 a toner supply unit. The toner supply unit supplies toner

accommodated In the toner containers, which are pro-

vided in the same quantity as the respective image cre-

ation units 4M, 4C, 4Y, 4Ble

[0040] The developing unit 1 0 Is provided with a unl-

50 axial deflection screw pump, which is a suction type

powder pump 11 , such that it is disposed in the vicinity

or integratedly. The structure of this powder pump 11 Is

comprised of a rotor 12 formed in the shape of an ec-

centric screw from material having stiffness such as
w metal, a 6tator 1 3 formed of elastic material such as rub-

ber in the form of a two-row screw and a holder 14
formed of resin material, which wraps these and in which
a transportation path for the powder is formed. The

3
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aforementioned rotor 12 te rotated by a gear 16 which

is connected IntegratedJy to a drive shaft 15 through a

pin joint. Meanwhile, reference numeral 17 denotes an

electromagnetic clutch, which controls activation of the

power pump 11.

[0041 ] A toner suction portion 1 8 ts provided on a front

end of the aforementioned holder 14 or on the right end

In Fig. 3 and that toner suction portion 18 Is connected

to a toner connecting port 45 provided on a nozzle 40,

which is an insertion member described later, through a

toner transfer tube 19. This toner transfer tube 19 is of

a flexible tube having a diameter of, for example, 4 to

10 mm and if the toner transfer tube Is made of rubber

material (for example, polyurethane, nitrite, silicone,

etc.) having an excellent toner resistance, It is very ef-

fective, so that the flexible tube can be placed easily In

any direction of upward/downward or to the right or left.

The toner supply unit having such a structure is well

known to be capable of transferring continuously by a

predetermined amount at a high fixed air ratio by means

of a unl-axial deflection screw pump, which is the pow-

der pump 11 and secure an accurate transfer amount

proportional to the rotation speed of the rotor 12. If a

toner supply instruction Is dispatched because of image

density detection or the like, the powder pump 11 is ac-

tuated, so as to supply a demanded amount of toner to

the developing unit 1 0.

[0042] On the other hand, a setting portion 50 provid-

ed on the main body 1 of an image forming apparatus,

on which the toner container 20 Is to be set up, Is com-

posed as a separate unit from the developing unit 10. A
nozzle 40 having a circular cross section, which is to be

inserted into the toner container 20, Is erected and the

toner container 20 Is set up In the setting portion 50 of

the main body of the image forming apparatus from

above.A sharp endmember44 formed to have a conical

cross section is provided on a top of the nozzle 40 pro-

vided in the setting portion 50 by integral forming or fix-

ing. An aisle 41, which serves as an air supply path as

well as a toner supply path, is provided following this

sharp end member 44. An interior of the nozzle 40 is of

a single pipe structure and the aisle 41 is bent to the left

in the same Figure at a bottom of the nozzle 40 and a
toner connecting portion 42, to which the toner transfer

tube 1 9 is connected, is provided at a front end thereof.

Further, air connecting port 43 is provided on the aisle

41 and bent to the right above the toner connecting port

42.

[0043] According to this embodiment, the air connect-

ing port 43 is connected to an air pump 30 which acts

as an air supply unit through an air transfer pipe 31 . If

this air pump 30 Is actuated, air Is injected into the toner

container 20 through the air transfer pipe 31 and the

aisle 41 . Then, the air injected into the toner container

20 passes through toner layer so as to Nuldlze the toner

by diffusion.

[0044] The aforementioned toner container20 is con-

structed in bag-ln-box type comprised of a toner bag 2

1

which Is deformable containing toner and an external

box 22 having a higher stiffness than that bag for ac-

commodating the toner bag. The toner bag 21 is formed

of resin sheet of polyethylene, nylon or the like or paper

5 sheet of, for example, 80- toner container 20 urn In the

form of a single layer or plural layers. The toner bag 21

is formed according to blow formation method and a

mouth ring 23 made of resin or the like having a toner

discharge mouth is fixed. The mouth ring member 23 is

to comprised of a circular extended plate 24 provided on

an external periphery substantially In the center In ver-

tical direction, a cylindrical portion 25 provided underthe

extended portion 24 containing a sealing valve 26 inside

and a ship-shaped portion 27 provided above the ex-

»5 tended portion 24, on which the toner bag 21 is fixed.

The cylindrical portion 25 passes through to the ship-

shaped portion 27 so as to form an opening. The sealing

valve 60 is provided as a self-closing valve in the open-

ing on the side of the cylindrical portion 25. The sealing

x> valve 60 Is formed of elastic body composed of, for ex-

ample, non air-permeable foamed sponge or the like.

[0045] The sealing valve 60 has cross-shaped slits

65, which intersect each other substantially in the center

as shown In Fig. 4 and the silts 65 are closed by elasticity

25 of the sealing valve 60 thereby eliminating a fear that

toner is scattered outside. When set In the setting por-

tion 50 of the toner container 20, the silts 65 In the seal-

ing valve 60 are opened in the axial directions by the

nozzle 40. If it Is released from the setting portion 50 of

so the toner container 20, the slits 65 are restored in an

original state by elasticity so that the toner container 20

is closed. Meanwhile, the shape of the slits 65 is not

restricted to cross, however as long as three or more
lines are extended radially from the center, it may be

35 employed. In this case, the slits are preferred to be

spaced at an equal Interval.

[0046] If the sealing valve 60 made of elastic body

such as non air-permeable foamed sponge Is used, the

nozzle 40 Is not located In the center of the sealing valve

<o 60. If the nozzle 40 Is Inserted into the sealing valve 60

or pulled out, a gap is generated between the slits 65

and the nozzle 40, so that the sealing valve 60 creeps

thereby reducing sealing effect. Or toner deposited on

the nozzle 40 at the time of setting drops out when the

4* nozzle 40 is pulled out, so that toner leaks from the slits

65 in the sealing valve 60, thereby contaminating the

setting portion 50. Thus, this toner supply unit is provid-

ed with a preventing unit for protecting from toner con-

tamination.

so [0047] In Fig. 4, a nozzle guide 51 is provided In the

setting portion 50 as a guide convex portion in the vicin-

ity of the nozzle 40. On the other hand, a guide hole 26
is provided in the mouth ring 23 of the toner container

20 as a guide concave portion, which engages the noz-

S5 zle guide 51 . According to this embodiment, this nozzle

guide 51 and the guide hole 26 compose a guide unit

for introducing the nozzle 40 to the center of the sealing

valve 60.

4
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[0048] In the toner supply u n It havlng such a structure,

by engaging the nozzle guide 51 with the guide hole 26

when setting the toner container 20, the toner container

20 is guided to a proper setting position so that the noz-

zle 40 Is Inserted Into the center of the sealing valve 60.

Thus, it Is possible to prevent toner leakage which may

be generated unless the nozzle 40 Is located in the cent-

er of the sealing valve 60. In this case, by forming the

nozzle guide 51 higher than the nozzle 40, the length

L1 from the nozzle guide 51 to the guide hole 26 In Fig.

5 can be set shorter than the length L2 from a front end

of the nozzle 40 to the sealing valve. If L1 < L2 is set up,

when setting the toner container 20, the nozzle guide

51 having a smaller distance engages the guide hole 26

first and after that, the nozzle 40 is inserted Into the slits

65 in the sealing valve 60. Therefore, the tonercontainer

20 Is set at a proper position by the guide unit which

engages first, thereby preventing the nozzle 40 from be-

ing deflected from the center of the slits 65.

[0049] If two or more kinds of toners are used like the

aforementioned color image forming apparatus, this

toner supply unit can use this system for color non-com-

patibility. That is, because as shown in Fig. 6, the width

or position of the nozzle guide 51 can be changed for

each toner color accommodated, the position of the

guide hole 26 in each color container changes bo as to

ensure color toner non-compatibility. The reason why,

in the example shown in Fig. 6, the shapes of the nozzle

guides 51 for cyan and black are similar is that the non-

compatibility does not have to be ensured by changing

the width or position of the nozzle guide 51 because the

external boxes 22 of cyan and black are different.

[0050] Fig. 7 and Fig. 8 are a perspective view and a
sectional view showing other embodiment of the present

invention. In this example, a top face of the nozzle 40 is

open and an insertion portion 45, which Is to be Inserted

into the slits 65 in the sealing valve 60 and a compres-

sion portion 46 for compressing the sealing varve 60 are

provided on a top face thereof. In this case, the com-

pression portion 46 is formed with a flat face rib having

an appropriate width on the side of an external periphery

of the top face of the nozzle 40 while the insertion portion

45 is formed so as to be erected In the form of a pyramid.

[0051 ] When the toner container 20 is set in the set-

ting portion 60, the sealing varve 60, which is a sponge,

Is pressed by the compression portion 46, so that the

nozzle 40 having such a structure 40 is compressed In

a vertical direction and consequently, the insertion por-

tion 45 Is jumped Into the container above the sealing

valve 60. That Is, if the diameter of the sealing varve is

set larger than that of the compression portion 46 and

the compression length Is set shorter than the length of

the Insertion portion 45, when the sealing valve 60 is

compressed, the Insertion portion 45 can be Jumped

above the sealing valve 60.

[0052] With this structure, only the insertion portion

45 is inserted into the slits 65 in the sealing valve 60 and

even If toner drops out of the slits 65 due to a gap which

Is generated between the Insertion portion 45 and the

slits 65 when the toner container 20 is pulled out of the

setting portion 50, that leaking toner drops on the com-

pression portion 46 so that It enters the toner aisle 41

.

5 Therefore, toner contamination due to toner leakage

from the slits 65 can be reduced remarkably.

[0053] Fig. 10 shows further other embodiment of the

present invention. According to this embodiment, the cy-

lindrical portion 25 of the mouth ring 23 is provided with

to external sealing valve 60 and Internal sealing valve 60A,

made of two elastic bodies such as non air-permeable

foamed sponge. The external sealing valve 60 is dis-

posed at a bottom on a front end of the cylindrical portion

25 of the mouth ring 23 while the Internal sealing valve

is 60A is disposed at a top portion within the cylindrical

portion 25, so that space 61 is formed between the ex-

ternal sealing valve 60 and the Internal sealing valve

60A. Then, the aforementioned slits 65 are formed in

the external sealing valve 60 and the internal sealing

20 valve 60A and their externa) peripheral faces are bond-

ed to an internal wall of the cylindrical portion 25.

[0054] In the tonersupply unit having such a structure,

when with the toner container 20 set up, the nozzle 40

invades Into the container, the external sealing valve 60

25 and the internal seating valve 60A are provided with

such a freedom that they follow motions of the nozzle

40 as shown In Fig. 11 A. Thus, It Is not likely to form a

gap between the slits 65 in the external sealing valve 60

and the internal sealing valve 60A and the nozzle 40.

30 Further, when taking out the toner container 20 also, the

external sealing valve 60 and the internal sealing valve

60A are so deformed as to follow the motion of the noz-

zle 60 as shown in Fig. 11 B. Thus, it Is not likely to gen-

erate a gap between the silts 65 in the external sealing

35 varve 60 and the internal sealing valve 60A and the noz-

zle 40. Therefore, toner leakage from the silts 65, which

occurs when the toner container Is mounted or unload-

ed, can be reduced.

[0055] Fig. 12 shows a modification of the embodi-

ment of Fig. 1 0, in which a free movable seal 62 made
of foamed sponge Is provided In space 61 provided be-

tween the external sealing valve 60 and the internal

sealing valve 60A. This movable seal 62 is so formed

that its outer periphery contacts an internal wall of the

4* cylindrical portion 25 and slits are formed In the center

thereof. The thickness of the movable seal 62 Is set

shorter than the width in a vertical direction thereof.

Therefore, the movable seal 62 is so constructed as to

be capable of moving vertically within the width of the

so space 61.

[0056] Rg. 13 is a sectional view showing part of the

setting portion50 according to fu rther otherembodiment
of the present invention.

[0057] Refeningto Fig. 13, apreventing unit 70, which
** engages the nozzle 40 movably, is provided as a unit

for preventing toner contamination. The preventing unit

70 comprises a seal 71 made of elastic body such as

sponge provided on a face opposing the toner container

6
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20, a supporting frame 72 for supporting the seal 71 and

a spring 73, which Is an elastic unit for applying a upward

pressing force to the supporting frame. The seal 71 has

slits 74 in the center thereof and Is fixed to a supporting

frame 72 by bonding or the like. The supporting frame

72 is a member having a concave cross section, having

with a jaw portion 75 on an external periphery of the top

portion thereof. A hoie 76, to which the nozzle Is fit mov-

ably, is provided in the center of the concave portion 40

nd the depth of the concave portion in the supporting

frame 72 Is set larger than the thickness of the seal 71

.

[0058] The aforementioned spring 73 is a coD spring

mounted between amachineframe 52 of the setting por-

tion 50 and the supporting frame 72 eo as to press the

jaw portion 75 of the supportingframe 72. When the ton-

er container 20 is not set up, the spring 73 holds the

aforementioned supporting frame 72 at the highest po-

sition shown in Fig. 13. The length and strength of the

spring 73 are set up so that the nozzle 40 does not slip

out of the hole 76 In the supporting frame 72 at this time.

Meanwhile, top and bottom ends of the spring 73 are

preferred to be fixed to the supporting frame 72 and the

machine frame 52 by bonding.

[0059] In the toner supply unit having such a structure,

when the toner container 20 is set In the setting portion

50, as shown in Fig. 14, the supporting frame 72 is

pressed against the mouth ring 23 of the container and
with the nozzle 40 engaged, moves downward resisting

a upward pressing force of the spring 73, so that a front

end of the nozzle 40 Is Inserted Into the container. At

this time, the cylindrical portion 25 of the mouth ring 23
engages the concave portion in the supporting frame 72,

so that the sealing valve 60 make firm contact with the

seal 71 . Because at this time, the spring 73 always ap-

plies upward elastic force to the toner container 20
through the supporting frame 72, a stopper unit (not

shown) for holding the toner container 20 at the setting

position Is provided. As this stopper unit, an engaging

pawl or the like for making engagement at the top of the
toner container 20 is effective.

Next, If the toner container 20 is taken out of the setting

portion 50, as shown in Fig. 15, the supporting frame 72
is pressed up to a position where the sealing valve 60
of the toner container is closed, by the spring 73 and
then, the supporting frame 72 follows the motion of the

toner container 20. Therefore, even If the sealing valve

60 does react immediately when the nozzle 40 slips out

and is not closed soon, so that toner leakage occurs,

the leaking toner can be received by the seal 71 . Thus,

it is possible to avoidcontamination of the setting portion

50 with scattered toner.

[0060] Because the spring 73 applies an action for

raising the toner container 20, the toner container 20
can be brought up by a specific amount by using the

spring force. That Is, because the toner container 20 Is

held at the setting position such that the engaging pawl

or the like engages as described above, when taking out

the toner container 20, this container Is brought up by

means of the spring 73 by releasing this engaging pawl

orthe (ike. Thus, the operability upon taking outthe toner

container 20 can be improved by constructing this toner

container 20 to be popped up. Further, because the

5 mouth ring 23 of the toner container 20 Is pressed

against the jaw portion 75 of the supporting frame 72, it

receives a stabilized upward pushing action.

[0061 ] Rg. 1 6 is a sectional view of the setting portion

50 showing further other embodiment of the present in-

to vention.

[0062] Referring to Fig. 1 6, the toner container 20 Is

provided with an opening/closing valve 80, which Is

opened/closed by the nozzle40 and the aforementioned

sealing valve 60 as a unit for preventing toner contam-
'5 (nation. The opening/dosing valve 80 includes a valve

body 81 which Is opened/closed by mounting or unload-

ing the nozzle 40, a valve seat 82 on which that valve

body is settled, and an elastic rubber 83 as an elastic

member for applying elastic force to the valve body 81

20 in a direction that It always rests on the valve seat 82.

In this opening/closing valve 80, the valve seat82 is sup-

ported directly by the mouth ring23, whilethe valve body

81 and the elastic rubber 83 are supported by the mouth
ring 23 via the bracket 28. A hole 84, which the nozzle

« 40 passes through, is formed in the valve seat 82 and
when the container is not set up, as shown in Rg. 17,

the valve body 81 rests on the valve seat 62 such that

it closed this hole 84 from above. Further, the seating

valve 60 is made of elastic foamed body such as sponge
30 and the cross-shaped slits 65 are formed In the center

thereof. Meanwhile, the elastic member is not restricted

to the elastic rubber 83, but may be formed of resin or

the like having a restoration force.

[0063] In the tonersupply unit having such a structure,

33 if the toner container 20 is set up In the setting portion

50, the elltB 65 in the sealing valve 60 are pushed wide
in the axial directions by the nozzle 40 and further, the

nozzle 40 passes through the valve seat 82, so that it

raises the valve body 81 resisting an action of the elastic

40 rubber 83, and then, the nozzle 40 is Inserted until the

opening portion 40a Invades into the container. If the

toner container 20 is taken out, the valve body 81 rests

on the valve seat 82 due to a restoration force of the

elastic rubber 83, so as to shut down between inside

and outside of the container thereby ensuring air tight-

ness. In the same way, the sealing valve 60 Is restored

to its own original state due to the self-restoration force.

At this time, If viewed from the side of the nozzle 40, the

sealing valve 60 moves upward with the nozzle 40 In

so firm contact therewith, so that the sifts 65 close gradu-

ally. As a result, this not only prevents toner from drop-

pingfrom the nozzle but also provided an effect of clean-

ing the nozzle 40.

[0064] If only the sealing valve 60 Is provided, the ton-
93 er container20 can be provided with some extent of air

tightness and however, when it is loaded or unloaded,

toner leaks through a gap between the nozzle 40 and
the valve seat 82. Thus, In this case, It Is difficult to pre-

6
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vent toner scattering. Evan If this leakage Is Intended to

be suppressed by controlling an engagement tolerance

in dimension between the nozzle 40 and the hole 84 of

the valve seat 82 strictly In order to suppress the leak*

age, toner which Is fine powder penetrates Into the gap,

adheres due to electrostatic force by friction or van del

Waals force, unlike liquid. Thus, there is a possibility that

the nozzle 40 and the valve seat 82 may be locked so

that they do not move. Further, if the tolerance Is set

strictly, a setting force of the container increases. There-

fore, because If such elastic body as rubber, fine cell

sponge Is used for the valve seat 82, a force In the di-

ameter direction is released by that elasticity, air-tight-

ness can be obtained without Increasing the setting

force.

[0085] Further, if only the sealing valve 60 is em-

ployed, there Is a possibility that the elastic body may
undergo creep deformation due to leaving for a long pe-

riod, so that an excellent air-tightness in the container

cannot be secured. Therefore, by providing the opening/

closing valve 80 with a function forsecuring air-tightness

of the container like the above described embodiment

and further providing the sealing valve 60 with cleaning

function for reducing toner scattering, the toner leakage

from the toner container 20 and the toner scattering up-

on loading/unloading can be reduced at the same time.

[0066] Fig. 1 8A and Fig. 18B show a modification of

the embodiment shown in Fig. 16, in which a coil spring

85 is used as the elasticmember of the opening/closing

valve 80. If resin or rubber is employed as the elastic

member, Its restoration force may drop because of

creep deformation generated by repeated use orleaving

for a long period thereby leading to reduction In the air-

tightness of the container. Thus, if the coil spring 85 is

used, the deterioration due to repeated use never oc-

curs, so that the air-tightness of the container can be

secured.

[0067] Although as described above, toner contami-

nation, which Is generated by toner leakage from the

sealing valve 60 can be prevented according to the

present invention, it is difficult to eliminate the leakage

of toner which is fine powder completely. Particularly,

even if the toner leakage can be reduced in such an un-

favorable situation where the toner container 20 is in-

serted or removed repeatedly or left for a long period,

thla cannot be reduced to zero.

[0066] According to the embodiment shown in Fig. 1 9,

a top end of the nozzle 40 is provided with an opening

40a so as to catch up toner cleaned by the sealing valve

60 or toner leaking from the slits 65. Then, by construct-

ing the opening 40a as an opening for toner receiving

for the toner aisle 41 connected to the developing unit

10, caught up toner can be consumed without waste.

[0089] With such a structure, it is possible to reduce

the possibility that tonercleaned by the sealing valve 60

or toner leaking from the slits 65 may be scattered so

as to contaminate the setting portion 50 and the toner

container 20.

[0070] According to the embodiment shown in Fig. 20,

a suction port 32 of the air pump 30 which supplies air

into the inside of the toner container 20 Is disposed in

the vicinity of the nozzle of the setting portion 60.

5 [0071 ] With such a structure, even if toner leaks from

the sealing valve 60 in the toner container 20, the toner

can be sucked and cleaned by an activation of the air

pump 30. Thus, contamination of the setting portion 50

and the toner container 20 by leaking toner Is reduced

to to a large extent

[0072] The toner container 20 described In the above

embodiment is comprised of the flexible toner bag 21

and the external box 22 having stiffness for covering it.

Then, the toner bag 21 Is formed 6uch that Its sectional

is area decreases as it goes to the mouth ring 23 having

a toner discharging portion.

[0073] However, under such a structure, if the toner

container 20 receives any impact, the toner bag 21 may
be sometimes buckled at that squeezing portion. Partic-

20 ulariy, because the toner bag 21 is softened under high

temperatures, it is likely to be buckled.

[0074] As shown in Fig. 21, in order to prevent such

buckling, a supporting plate 90 for supporting the

squeezing portion of the toner bag 21 is provided. This

25 supporting plate go is mounted on the external box 22

not 6hown in Fig. 21.

[0075] Further, to prevent the aforementioned buck-

ling, a top plate 91 is fixed on top of the toner bag 21

and then, this top plate is loaded in a slide guide portion

90 92 formed In the external box 22 by sliding as shown In

Fig. 22.

[0076] Embodiments of the present Invention have

been described above. However, the present invention

is not restricted to the above described embodiments,

35 however may be modified in various ways.

[0077] For example, the Insertion member is pre-

ferred to be a nozzle having a circularcross section, and

however, the shape of the nozzle is not restricted to cir-

cular, but may be elliptic, polygon or the like. However,

40 if it is polygon, it Is preferred to be of regular polygon

with its comers rounded.

[0076] As explained above, according to the present

Invention, when the self-closing valve made of foamed
elastic body facilitating removal or insertion of the inser-

45 tion member of the toner container is provided, leakage

of toner from the self-closing valve can be reduced to a
large extent.

[0079] Furthermore, the insertion member can be in-

serted Into the center of the slits in the self-closing valve,

so so that toner leakage which Is generated when the in-

sertion position of the insertion member deflects can be
prevented.

[0080] Moreover, the insertion membercan be Insert-

ed securely into the center of the slits in the self-closing

95 valve.

[0081] Furthermore, the unit for guiding the insertion

member to be inserted Into the center of the slits in the

self-closing valve can be provided with color non-com-

7
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patlble function.

[0082] Moreover, toner leakage from the self-dosing

valve of the toner container can be reduced to a large

extent.

[0083] Furthermore, toner leaking from the eetf-dos-

ing valve can be introduced Into the toner aisle.

[0084] Moreover, air-tightness between the Insertion

member and the serf-closing valve is intensified, so that

toner leakage from the self-closing varve can be re-

duced to a large extent.

[0085] Furthermore, toner leakage from the self-clos-

ing varve can be reduced and further, even if toner leaks,

scattering thereof can be prevented securely.

[0086] Moreover, because the toner container Is

pushed by the jaw portion having a width, the container

can be raised upward stably.

[0087] Furthermore, the opening/closing valve can be

provided with a function for securing air-tightness of the

containerand further, the sealing valve of foamed elastic

body can be provided with a cleaning function for reduc-

ing scattering of toner.

[0088] Moreover, the air-tightness of the toner con-

tainer can be intensified by improving the closing state

of the opening/closing valve.

[0089] Furthermore, such deterioration in setting op-

erability that a large force is required when setting the

toner container can be prevented.

[0090] Moreover, even if toner leaks from the self-

dosing valve of the toner container, most of the toner

can be Introduced to the toner aisle In the insertion mem-
ber.

[0091 ] Furthermore, even if toner leaks from the self-

closing valve of the toner container, that toner can be
cleaned.

[0092] Moreover, the aforementioned cleaning adion

can be obtained from an air pump for supplying air to

the toner container.

[0093] The present document incorporates by refer-

ence the entire contents of Japanese priority document,

2000-297354 filed in Japan on September 28, 2000.

[0094] Although the invention has been described

with respect to a spedfic embodiment for a complete

and clear disclosure, the appended claims are not to be

thus limited but are to be construed as embodying all

modifications and alternative constructions thatmay oc-

cur to one skilled In the art which fairly fall within the

basic teaching herein set forth.

Claims

1 . A toner supply unit comprising:

a toner container that holds a toner, the toner

container having a toner discharging portion for

discharging the toner;

a toner container holder that detachabry holds

the toner container in such a manner that the

toner discharging portion faces In a direction of

gravity;

an insertion member that Is inserted Into the

toner discharging portion while the toner con-

5 talner Is held by the toner container holder,

wherein toner is filled into the toner container

through the Insertion member; and

a preventing unit for preventing toner contami-

nation due to toner leakage through the self-

10 closing valve, the preventing unit including a

self-dosing valve, provided to the toner dis-

charging portion, which is opened or dosed by

removing or Inserting the insertion member
from/Into the toner discharging portion.

15

2. The toner supply unit according to claim 1 , wherein

the self-closing valve Is a foamed elastic body hav-

ing slits into which the insertion member is removed

from or inserted into.

20

3. The toner supply unit according to claim 1 or 2,

wherein the toner discharging portion is provided

with a plurality of the self-dosing valves, while at

least one of the self-closing valves is made of

23 foamed elastic body.

4. The toner supply unit according to claim 1 , 2 or 3,

wherein

the preventing unit further Indudes a guide unit

so which matches the Insertion member with a sOt po-

sition in the self-dosing varve while the toner con-

tainer is held by the toner container holder.

5. The toner supply unit according to claim 4, wherein
35 the guide unit includes a guideconvex portion erect-

ed in the vicinity of the Insertion member; and a
guide concave portion, provided on the toner con-

tainer, that engages with the guide convex portion.

40 6. The toner supply unit according to claim 5, wherein

the height of the guide convex portion is larger than

the height of the insertion member.

7. The toner supply unit according to claim 5 or 6,

4S wherein shapes of the guide convex portion and the

guide concave portion are changed depending on
the type oftoner that is to be stored in the tonercon-

tainer.

so 8. The tonersuppry unit according to any one ofdaims
1 to 7, wherein the preventing unit is so constructed

that the insertion member comprises an Insertion

portion to be inserted Into the slits In the self-closing

valve and a compression portion

S3 provided on side portions of the Insertion portion for

compressing the self-closing valve.

9. The toner supply unit according to claim 8, wherein

8
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the length of the Insertion portion Is smaller than a
natural length of the serf-closing valve and larger

than its compressed length.

10. The toner supply unit according to claim 8 or 9,

wherein an opening leading to a toner aisle in the

Insertion member is formed In the compression por-

tion.

1 1 . The toner supply unit according to any one ofclaims

1 to 10, wherein the preventing unit Is so construct-

ed that the self-closing valve is made of the foamed

elastic body is disposed with

space In an insertion direction of the Insertion mem-
ber.

12. The toner supply unit according to claim 11 .wherein

a movable seal, which is moved by removing or in-

serting the insertion member, is provided in the

space In the Insertion member.

1 3. The toner supply unit according to any one of claims

1 to 12, wherein the preventing unit includes a toner

leakage preventing unit which the Insertion member
engages and when the toner container is loaded or

unloaded, is movable in a vertical direction following

the container.

14. The tonersuppry unit according to claim 1

3

t wherein

the toner leakage preventing unit Is comprised of a
seal made of foamed elastic body provided on a
face opposing the toner container, a supporting

frame for supporting the seal and an elastic unit for

applying a pushing-up force to the supporting

frame.

15. The toner supply unit according to claim 13 or 14,

wherein

the toner leakage preventing unit Is held by the elas-
tic unit at the highest position and pushed down
from the highest position to the lowest position re-

sisting an action of the elastic unit by the toner con-
tainer held in by the toner container holder.

16. The toner supply unit according to claim 14 or 16,

wherein

the supporting frame is formed In a concave shape
having a guide hole which the insertion member en-

gages substantially In the center thereof while a
seal is provided Inside the concave formation.

17. The tonersuppry unit according to claim 16, wherein
a jaw portion Is formed on top of the supporting

frame, so that when the toner container is removed
from the toner container holder, the toner container
is raised by the Jaw portion.

1 8. The toner supply unit according to any one ofclaims

1 to 1 7, wherein the preventing unit Is comprised of

an opening/closing valve, In which when the Inser-

tion member is removed, a valve body rests on a

valve seat provided on the discharging portion and
* a self-closing valve made of foamed elastic body

provided outside the opening/dosing varve in the

discharging portion.

19. Thetonersuppryunrtaccordlngtoclatm 18, wherein
"> the opening/closing valve is provided with an elastic

member which always urges the valve body In a di-

rection that it rests on the valve seat.

20. Thetonersupplyunltaccordlngtoclalm 19, wherein
a coil spring is used as the elastic member.

21. The toner supply unit according to claim 18, 19 or

20,

wherein an elastic body is used for the valve seat.
20

22. A toner supply unit comprising:

a toner container that holds a toner, the toner

container having a toner discharging portion for

25 discharging the toner;

a toner container holder that detachably holds

the toner container in such a manner that the

toner discharging portion faces in a direction of

gravity;

an Insertion member that Is Inserted Into the

toner discharging portion while the toner con-
tainer Is held by the toner container holder,

wherein toner is filled Into the toner container

through the insertion member, the insertion
95 member having a top surface and an opening

on the top surface; and

a self-closing varve, provided to the toner dis-

charging portion, which is opened or closed by
removing or Inserting the Insertion member

*o from/into the toner discharging portion.

23. The toner supply unit according to claim 22, wherein
the opening leads to a toner supply aisle.

<s 24. A toner supply unit comprising:

a toner container that holds a toner, the toner

container having a toner discharging portion for

discharging the toner;

50 a toner container holder that detachably holds

the toner container in such a manner that the
toner discharging portion faces In a direction of

gravity;

an insertion member that is inserted into the
95 toner discharging portion while the toner con-

tainer is held by the toner container holder,

wherein toner is filled into the toner container

through the Insertion member; and
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a suction unit having an suction port In the vi-

cinity of a toner discharging portion of the toner

container held by the toner container holder.

25. The tonersupply unit according to claim 24, wherein 0

the suction unit is comprised of an airpump forleech-

ing air Into the toner container.

26. An image forming apparatus comprising a toner

supply unit, the toner supply unit Including, 10

a toner container that holds a toner, the toner

container having a toner discharging portion for

discharging the toner;

a toner container holder that detachably holds «
the toner container in such a manner that the

toner discharging portion faces In a direction

opposite to the direction of gravity;

an insertion member that is inserted into the

toner discharging portion while the toner con- »
tafner is held by the toner container holder,

wherein toner is filled into the toner container

through the insertion member; and

a preventing unit for preventing toner contami-

nation due to toner leakage through the self- 25

closing valve, the preventing unit including a
self-closing valve, provided to the toner dis-

charging portion, which is opened or closed by

removing or Inserting the Insertion member
from/into the toner discharging portion. *>

27. An image forming apparatus comprising a toner

supply unit, the toner supply unit Including,

a toner container that holds a toner, the toner &
container having a toner discharging portion for

discharging the toner;

a toner container holder that detachably holds

the toner container In such a manner that the

toner discharging portion faces in a direction of <o

gravity;

an insertion member that is inserted into the

toner discharging portion while the toner con-

tainer is held by the toner container holder,

wherein toner Is filled into the toner container <s

through the Insertion member, the Insertion

member having a top surface and an opening

on the top surface; and

a self-closing valve, provided to the toner dis-

charging portion, which is opened or closed by so

removing or Inserting the insertion member
from/Into the toner discharging portion.

28. An image forming apparatus comprising a toner

supply unit, the toner supply unit Including, «

a toner container that holds a toner, the toner

container having a toner discharging portion for

discharging the toner;

a toner container holder that detachably holds

the toner container In such a manner that the

toner discharging portion faces in a direction of

gravity;

an insertion member that is inserted into the

toner discharging portion while the toner con-

tainer is held by the toner container holder,

wherein toner is filled into the toner container

through the insertion member; and
.

a suction unit having an suction port In the vi-

cinity of a toner discharging portion of the toner

container held by the toner container holder.
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